INTRODUCTION
============

Kindler syndrome (KS) is a rare autosomal recessive disease characterized by trauma-induced blistering, poikiloderma, skin atrophy and photosensitivity.^[@r01],[@r02]^ It can often overlap clinically (at least in the early stages) with dystrophic forms of epidermolysis bullosa and is currently classified as a distinct form of intra-epidermal EB.^[@r03]^ The disorder results from mutations in the *FERMT1* gene (also known as *KIND1*), which encodes the protein fermitin family homolog^[@r01]^ (also known as kindlin-1), a component of focal contact complexes at the dermal-epidermal junction, involved in epithelial-mesenchymal signaling via b1 integrin.^[@r04],[@r05]^ Although light microscopy can be helpful, accurate diagnoses are best made by direct sequencing of the *FERMT1* gene.

CASE REPORT
===========

A 28-year-old woman from Porto Alegre reported that since childhood she had widespread skin pigmentary changes and photosensitivity, as well as fragility of the skin and mucous membranes. No other cases were reported in her family. Skin examination revealed marked atrophy of the skin on the back of the hands and feet, as well as a few scattered erosions/resolving blisters ([Figure 1](#f01){ref-type="fig"}). There was extensive dyschromia on the limbs and trunk ([Figure 2](#f02){ref-type="fig"}). We also noted a loss of dermatoglyphics on her fingers. Examination of her mouth showed erosive stomatitis. She also reported esophageal, vaginal and anal inflammation, leading to stricture formation, requiring surgical correction. A skin biopsy showed disruption of dermal collagen bundles and a focal reduction in elastic fibers ([Figure 3](#f03){ref-type="fig"}). DNA was extracted from peripheral leucocytes and used to sequence the *FERMT1* gene. Two heterozygous mutations were identified: the change c.328C\>T results in the creation of a nonsense mutation, p.Arg110X and the insertion c.866insGG leads to a frameshift and a premature termination codon 7 amino acids downstream, p.Ala289GlufsX7 ([Figure 4](#f04){ref-type="fig"}).

![Atrophy of the skin on the back of the hand **(a)** and foot **(b)**](abd-88-06-s1-0212-g01){#f01}

![Dyschromia on the forearm **(a)** and trunk **(b)**](abd-88-06-s1-0212-g02){#f02}

![Light microscopy with disruption of dermal collagen bundles (a) and focal reduction in elastic fibers (b) (Verhoeff Staining x100 and x 400)](abd-88-06-s1-0212-g03){#f03}

![Sequencing of the FERMT1 gene with two heterozygous mutations](abd-88-06-s1-0212-g04){#f04}

DISCUSSION
==========

Kindler syndrome (OMIM 173650) was first described in 1954, associating congenital poikiloderma and hereditary EB, an atypical congenital skin disease.^[@r01]^ Nearly 50 years later, the molecular basis of KS was elucidated.^[@r01]^ The gene implicated in KS is *FERMT1*, which encodes FFH1, a focal contact protein that helps bind the actin cytoskeleton in basal keratinocytes to underlying extracellular matrix.^[@r02],[@r05]-[@r07]^

In contrast to other forms of EB, in KS there is often a reduction in the number of blisters with increasing age as well as progression of skin atrophy and poikiloderma.^[@r02],[@r08]^ Photosensitivity tends to be somewhat variable. Skin atrophy occurs early, usually before the age of 5, especially on the back of the hands and feet, as seen in our patient, and typically becomes widespread during adolescence. Mucosal involvement is common and erosions leading to scarring and stenoses, including gingivitis, periodontitis and urethral, anal, esophageal, laryngeal and vaginal stenosis. Severe colitis and constipation can also occur. Syndactyly, nail dystrophy, ectropion, corneal opacity, palmo-plantar keratoderma, pseudoainhum, leukokeratosis of the lips and genitals, xerostomy, dental caries, squamous cell carcinoma, hypohidrosis, phimosis and skeletal abnormalities, are listed as some of the protean manifestations reported.^[@r01],[@r02]^ Typically, hematological or endocrine disorders are not a feature of KS, except in individuals with colitis who *can develop iron* - deficiency anemia.^[@r02]^

One curious feature in our patient was loss of dermatoglyphics, although this has been noted previously in KS.^[@r06]^ One of the most serious potential complications of KS is squamous cell carcinoma, which occurs in \~10% of cases. The alterations in skin pigment can also be associated with an increased incidence of non-melanoma skin cancer.

Skin histopathology in KS is typically not very informative: it shows hyperkeratosis, skin atrophy and pigmentary incontinence, which in essence are simply the features associated with poikiloderma.^[@r02]^ There is often a loss of elastic fibers in the papillary dermis with fragmentation in the mid-dermis. A mild inflammatory infiltrate, predominantly consisting of macrophages and CD3 and CD4 lymphocytes, may also be present.^[@r06]^ Blistering is not evident in all biopsies and the plane of cleavage can be variable: intraepidermal, junctional or in the sub-lamina densa.^[@r01]^ Immuno mapping still cannot be used to establish the diagnosis.^[@r09]^

The diagnosis can be difficult to establish at birth (or indeed later in life) due to the considerable overlap with EB.^[@r02]^ Differential diagnoses typically include hereditary poikilodermas, simplex or dystrophic EB, xeroderma pigmentosum and dermopathia pigmentosa reticularis.^[@r01]^

Since the identification of the first pathogenic mutations in the FERMT1 gene, DNA sequencing has become the most useful and informative means of making a precise diagnosis.^[@r02]^ Nevertheless, FERMT1 mutations could not be detected in some clinical cases of KS, which might indicate genetic heterogeneity. For now, however, no additional genes have been identified.^[@r01]^

More than 50 mutations in *FERMT1* have been identified, including in Brazilian patients.^[@r08]^ Martignago *et al*. described the occurrence of a recurrent FERMT1 mutation, c.676insC, in two different genetic backgrounds of Brazilian patients (some of whom were the descendents of Italian immigrants).^[@r10]^ Moreover, this Brazilian study also demonstrated widespread inter-familial and intra-familial variability in the clinical phenotypes of individuals with KS.^[@r09]^ For the mutations identified in our patient, one mutation (p.Arg110X) has been reported previously in unrelated individuals from other countries although the other (p.Ala289GlyfsX7) appears to be novel and unique to this individual/family. The consequences of these mutations could be similar to those previously reported, i.e. loss-of-function leading to low levels of the *FERMT1*mRNA and FFH1 protein.

The management of KS is symptomatic. The use of emollients and sunscreens should be encouraged, since the skin is dry, itchy and often photosensitive.^[@r02]^ Regular clinical review is also recommended to screen for malignant or premalignant lesions, given the increased risk of skin cancer in KS.^[@r02]^ Regular dental reviews are necessary due to the high prevalence of erosive gingivitis and aggressive periodontitis that patients with KS may develop.^[@r02]^ In cases of esophageal, urethral or vaginal strictures, dilatation or surgical interventions may be necessary.^[@r02]^ Some patients with colitis symptoms may develop iron deficiency anemia and will need iron replacement.^[@r02]^

We have described a KS case that displays the typical features of this autosomal recessive genodermatosis. Clinicians should be aware of the potential disease complications and also how DNA sequencing can be very helpful in making an accurate diagnosis.
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